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I would  like to report  some of our recent work  on the stimulation  of rabbit
interferon  by  the  double-stranded  complex  of  polyinosinic  acid  and  poly-
cytidylic  acid  (poly I:C).  Most  of the  work  I  shall  describe  was  done by
Doctors Chris Tan, Yan-hsien  Ke, Monto Ho, and myself.
Our starting  point  was  Vilcek's  interesting  work  on  the  accentuation  of
interferon response in rabbit kidney cells by cycloheximide and his concepts  of
a mechanism  which  controls  interferon  synthesis  (Vilcek,  1969).  Our  work
supports this idea of such a mechanism and provides  evidence that messenger
RNA synthesis  is required for a hypothetical  control protein.  In addition, we
found  that  this  control  mechanism  operates  differently  in  different  rabbit
tissues.
We  found  that  if rabbit kidney  cultures  are  treated  with  poly  I:C  (40
/ug/ml) for  1 hr,  the expected  interferon  response  is  inhibited  90-100%  by
puromycin  (100  tzg/ml)  added either  1 or 2 hr after the initiation of poly I: C
treatment. At 3 hr, 50%  inhibition was observed,  and by 4 hr no further in-
hibition  was possible  since,  by this  time,  interferon  production  was  already
terminated.  We  concluded  that protein  synthesis  is  required  for  interferon
production  in  this  system  as  was  previously  shown  in  slices  of  tissues  from
rabbits injected with poly I:C  (Ho and Ke,  1970).
If cycloheximide  (20 /,g/ml) was added  to rabbit kidney cultures  together
with poly I: C and removed at various times  thereafter,  we found that there
was  accentuation  of  interferon  production  when  the  blockade  of  protein
synthesis was  lifted.  Removal  of cycloheximide  at 2  hr caused  a  10-fold  ac-
centuation  of production  when compared  with controls  receiving  no  cyclo-
heximide.  Removal  of cycloheximide  3  hr after  initiation of poly I: C treat-
ment  caused  more than  30-fold  accentuation.  If removal  was delayed  for 4
hr,  there  was  no further  increase  in  accentuation.  Similar  results  were  ob-
tained  with puromycin;  for  example,  a  2  hr  blockade  of protein  synthesis
with  this  compound  resulted  in  an  8-fold  accentuation  when the blockade
was lifted.
We concluded  from  these  experiments  that the inhibition  of protein  syn-
thesis  blocks  the  control  mechanism,  which  in  the  absence  of  inhibitors
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rapidly  shuts  off  production  of  interferon,  and  we  postulated  that  a  mes-
senger RNA  was accumulating  up to  3  hr after  initiation  of poly  I: C treat-
ment.  Apparently,  no  further  accumulation  of mRNA  took  place  between
3  and 4 hr. The following experiment was designed to test this model.
Cultures  were  treated,  as  above,  with  poly  I:C  for  1 hr.  Cycloheximide
was added with the poly I: C and removed  at 4 hr. Actinomycin  D  (2  ug/ml)
was  added at various times for periods of  1 hr. The action of this inhibitor is
largely irreversible Actinomycin  D  added at the beginning of the experiment
completely inhibited  interferon production.  It follows that interferon produc-
tion  stimulated  by poly I: C requires  mRNA  synthesis.  When  1 hr of RNA
synthesis  was  permitted,  interferon  yield  was  1%  of  the  control  without
actinomycin.  A  2  hr  synthesis  permitted  100%  of  the  control  value.  When
actinomycin  treatment  was  initiated  at  3  hr,  an  8-fold  accentuation  was
observed.  The  latter  observation  was  quite  unexpected.  We  think  a point
in  time was  found  at  which  actinomycin  D  blocks  the  control  mechanism
previously  postulated,  without  appreciably  affecting  mRNA  synthesis  for
interferon  production.
Based on the results  described above and those of others, we postulate that
the  synthesis  of interferon  or some  other  protein  occurs  after  stimulation  of
rabbit kidney cells with poly I: C. This, in turn, initiates a control mechanism
which  also  requires  RNA  and  protein  synthesis  for  its  action.  The  control
mechanism  shuts off interferon  production  at a step subsequent  to transcrip-
tion.
We originally undertook  the studies described above because the accentua-
tion  of interferon  response  reported  by Vilek  (1969)  was  at variance  with
our  own  experiments  in  which  we  had  found  that  cycloheximide  strongly
inhibited  interferon production  by liver slices prepared from rabbits injected
with poly  I:C  (Ho and  Ke,  1970).  Happily this  difficulty is  now largely  re-
solved.  We found  that  the interferon  response  of kidney  is  accentuated  by
cycloheximide  as  in kidney cell  cultures. The same  is true,  to a lesser extent,
of lung slices, but  production of interferon  by spleen and liver  slices  is  more
inhibited  by cycloheximide.  Apparently, the control of the interferon response
differs  in  different  types  of  cells  and  tissues.  This  may  well  be  due  to  the
functional  rigor of the control  mechanism in various tissues and  is not neces-
sarily  due  to  the  different  sensitivity  of  various  mechanisms  of  interferon
production  to cycloheximide.
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